Introduction
============

Diffuse unilateral subacute neuroretinitis (DUSN) is a progressive ocular infectious disease caused by a variety of nematode species that involve the outer retina and retinal pigment epithelium. In 1978, Gass et al hypothesized that *Toxocara* was the cause of DUSN.[@b1-opth-6-487] However in 1983, Gass and Braunstein discovered that DUSN is caused by a nematode and that the nematode is probably not *Toxocara canis*.[@b2-opth-6-487] Other species of nematodes have been identified including *Ancylostoma caninum*, *Bayliscariasis procyonis*, *Strongyloides sp*, *Alaria mesocercaria*, and filarial worms.[@b3-opth-6-487],[@b4-opth-6-487] Most cases demonstrated the presence of larva or migrating nematode in the retina or subretinal space to establish the diagnosis. However in the absence of clinical visualization of nematode, diagnosis is challenging.

We report a case of DUSN in a young boy with no clinical visualization of nematode. The diagnosis was made based on clinical findings and detection of *Toxocara* immunoglobulin G (IgG) by Western blot test.

Case presentation
=================

An 11-year-old Malay boy presented with progressively painless blurring of vision in the left eye for a duration of 1 year. It was associated with intermittent floaters. He had a history of close contact with a cat.

On examination, visual acuity in the left eye was 6/45 and improved to 6/24 with pinhole. There was positive relative afferent pupillary defect, impaired color vision, and presence of red desaturation in the left eye. There were occasional cells in the anterior chamber with no conjunctiva injection. Posterior segment examination revealed mild-to-moderate vitritis, and generalized pigmentary changes of the retina with attenuated vessels ([Figure 1](#f1-opth-6-487){ref-type="fig"}). The optic disk was slightly hyperemic with mild edema. There was presence of multiple, focal, gray-white subretinal lesions at the inferior part of the retina. Visual acuity in the right eye was 6/6 with normal anterior and posterior segment examination. Systemic examination was unremarkable.

Full blood picture results showed eosinophilia with detection of *Toxocara* IgG by Western blot test. Investigations for other infective causes such as syphilis, toxoplasmosis, retrovirus, herpes, and connective tissue diseases were negative. Electroretinogram (ERG) of the left eye showed both scotopic and photopic ERG reduction of amplitude in a-wave and b-wave. There were normal ERG findings in the right eye.

Based on clinical findings and investigations, a diagnosis of DUSN secondary to *Toxocara* was made. The patient was treated with oral albendazole 400 mg daily for 5 days and oral prednisolone 1 mg/kg with tapering doses over 6 weeks. At 1 month follow-up, the inflammation had reduced, and multiple, focal, gray-white subretinal lesions were resolved; however there was no improvement of vision.

Discussion
==========

DUSN is a progressive ocular infectious disease caused by parasites that involve the outer retina and retinal pigment epithelium. The pathogenesis is incompletely understood. It is believed to be caused by toxic inflammation from larva products and host immune immunological response.[@b5-opth-6-487]

Patients with DUSN are often unaware of their eye condition during early stages of the disease. Most patients only realize when they suffer severe deterioration of their vision. Patients may present with mild-to-moderate visual loss and floaters with visual field defects during the early stages. In late stage DUSN, they may suffer from severe visual loss and paracentral or central scotomas. Retinitis is the most characteristic clinical manifestation but it may masquerade as a white dot syndrome.[@b6-opth-6-487] Other clinical findings include anterior uveitis, vitritis, narrowing of the retinal vessels, optic disk swelling, and atrophy.

Several cases reported identification of parasites in the subretinal space which is the pathognomonic finding in DUSN.[@b7-opth-6-487] A detailed search to locate the worms by using contact lens or indirect ophthalmoscopy is important to establish the diagnosis. Early diagnosis may not only prevent further loss of vision but may also improve vision in some patients.[@b7-opth-6-487] Stool examinations for ova and parasites, peripheral blood smears, serologic testing, and Western blot test support and assist the diagnosis of ocular toxocariasis.[@b2-opth-6-487],[@b8-opth-6-487]

In patients with late-stage DUSN there is reduced nerve fiber layer thickness.[@b9-opth-6-487] ERG can be used to assess the functional status of the retina. Studies have shown that a- and b-wave amplitude was reduced in the affected eye in all stages of the disease[@b4-opth-6-487],[@b10-opth-6-487]--[@b12-opth-6-487] and that b-wave is normally affected more than a-wave ([Table 1](#t1-opth-6-487){ref-type="table"}). The unaffected eye has normal ERG findings. Thus, ERG can be used to monitor progression of the disease and effectiveness of treatment. Similar findings were noted in our patient; amplitude of a-wave and b-wave were reduced in the affected eye.

The first choice of treatment in DUSN is laser photocoagulation. It is highly effective when the worm is visualized[@b13-opth-6-487] but is not always possible. Photocoagulation will destroy the parasite and will subsequently reduce inflammation. However, when no worm is found despite repeated examinations, antihelminthic drugs are another choice of treatment. Antihelminthic drugs have been reported to be both effective and ineffective in the treatment of DUSN.[@b14-opth-6-487],[@b15-opth-6-487] Patients treated with antihelminthic drugs may require a longer treatment duration to reduce recurrence of the disease.[@b14-opth-6-487]--[@b16-opth-6-487] Patients treated with antihelminthic drugs need to be monitored for the side effects of medication such as abdominal discomfort, jaundice, elevated liver enzymes, diarrhea, headache, and dizziness. In our patient, no worm was found and he was treated with antihelminthic medication for 5 days. His eye condition improved after treatment without any adverse effects. In view of the short duration of treatment, regular follow-up is recommended in our patient in case of recurrence.

Systemic steroids are used to control inflammation caused by the parasite and to help prevent deterioration of vision.[@b17-opth-6-487] Hypersensitivity reactions play a role in the visual prognosis of the DUSN patient. John et al studied guinea pig eyes and noted that there was a diffuse eosinophilic choroiditis, retinal pigment epithelial changes, and neuroretinal degeneration when *Ascaris suum* was injected intravitreally.[@b18-opth-6-487] Production of IgE antibodies and eosinophilia may cause degranulation of choroidal mast cells, antibody complement activation, and breakdown of the blood--retinal barrier. This may cause severe inflammation and further retinal damage. Thus, steroids may reduce inflammation, hasten recovery, reduce damage to the retina, and improve quality of life.

Conclusion
==========

DUSN secondary to parasitic infection may cause slowly progressive vision loss or may even be asymptomatic to the patient. Ophthalmologists should be highly aware of DUSN when a patient presents with progressively reduced vision and posterior uveitis, particularly in children and young healthy adults. Early diagnosis of DUSN and effective treatment may help to prevent further visual impairment.
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###### 

ERG findings in various studies of DUSN

  First author              Nematode                                  ERG on the affected eye
  ------------------------- ----------------------------------------- --------------------------------------------------------------------------
  Carney[@b10-opth-6-487]   Migrating worm (800 μm in length)         Scotopic ERG had reduced a- and b-waves and an extinguished photopic ERG
                            Species not stated                        
  Kuchle[@b4-opth-6-487]    Motile intraretina larva                  Reduced scotopic and photopic amplitude
                            *Bayliscariasis procyonis*                
  Audo[@b11-opth-6-487]     Small nematode (500 μm in length)         Pattern ERG showed P50 reduction with reduced b:a ratio
                            Species not stated                        Full field ERG showed inner retinal dysfunction with reduced rod ERG
                                                                      Reduction in all photopic ERGs
                                                                      Flash VEP was delayed
  Anshu[@b12-opth-6-487]    Absence of worm                           Multifocal ERG showed subnormal foveal respond with reduced amplitude
                            Appearance of sub RPE serpiginous tract   
                            Eosinophilia                              
  Current case report       Absence of worm                           Scotopic and photopic ERG had reduced a- and b-waves
                            Eosinophilia                              
                            *Toxocara* IgG detected                   

**Abbreviations:** DUSN, diffuse unilateral subacute neuroretinitis; ERG, electroretinogram; IgG, immunoglobulin G; RPE, retina pigment epithelium; VEP, visual evoked potential.
